Ion pairs in alpha helices.
A survey of 47 globular proteins was made to determine the probability of occurrence of ion pairs separated by 1,2,3,... and 8 residues in the alpha helices. As a control, the probability of occurrence of like charged pairs was also determined. The survey showed that ion pairs of the type i,i +/- 3 and i, i +/- 4 are the most predominant. Such a preference was not observed for like charged pairs. The observed frequency of ion pairs is significantly greater than their expected frequency. The normalized frequencies of occurrence of the ion pairs were also found to increase generally with the helix length. These results indicate that the ion pairs may contribute to the stability of solvent-exposed alpha helices. Since the stabilization of protein secondary structure enhances the stability of protein tertiary structure, these results may throw light on the mechanism of protein folding.